リーマンメン ノ モジュライ クウカンジョウ ノ アル ジッスウチ カンスウ ニツイテ リサングン ト ソウキョク クウカン ノ カイセキガク ト トポロジー by 河澄, 響矢
Titleリーマン面のモジュライ空間上のある実数値函数について (離散群と双曲空間の解析学とトポロジー)
Author(s)河澄, 響矢




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
ON A REAL-VALUED FUNCTION
ON THE MODULI OF RIEMANN SURFACES
( )
NARIYA KAWAZUMI




$\mathcal{L}$ $M_{g}$ Hodge Hain
Reed [HR] Johnson Hodge
$M_{g}$
$\mathcal{L}^{\otimes(8g+4)}$ $\mathcal{B}$ Hermite $\mathcal{L}$
standard $M_{g}$ $\beta_{g}:M_{g}arrow \mathbb{R}$
$g\geq 1$ $\pi:\mathbb{C}_{g}arrow M_{g}$ $T_{\mathbb{C}_{9}/M_{9}}$
$0$ $M_{g,1}$ [Kl] $M_{g,1}$
holonomy ( ) Johnson
( ) ( $\eta$ ) ( $\eta_{1}$ )
( ) [H] $\eta$
Mumford [M]
Chern $e^{J}\in A^{2}(\mathbb{C}_{g})$ Mumford
$e_{1}^{J}\in A^{2}(M_{g})$ $A^{q}$ $q$-
( Mumford




$B$ $C$ 1- $\{\psi_{i}\}_{i=1}^{g},$ $\frac{\sqrt{-}}{2}\int_{C}\psi_{i}\wedge\overline{\psi_{j}}=\delta_{i_{2}j}$,
$1\leq i,j\leq g$ , $B= \frac{\sqrt{-}}{2g}\sum_{i=1}^{g}\psi_{i}\wedge\overline{\psi_{i}}$
$A..1C$ $e^{J}$ Arakelov
$C$ Arakelov-Green $G_{C}$ $G$
fiber $\mathbb{C}_{g\cross M_{9}}\mathbb{C}_{g}$ fiber $T_{\mathbb{C}_{9}/M_{9}}$
$G$
$e^{A}:= \frac{1}{2\pi\sqrt{-1}}\partial\overline{\partial}\log G|_{(diagonat)}\in A^{2}(\mathbb{C}_{g})$
Typeset by $A_{\lambda 4}\triangleright$-TEX




$e^{A}-e^{J}$ null-cohomologous $\mathbb{C}_{g}$ $0$
$M_{g}$
$a_{g}(C):=- \sum_{i,j=1}^{g}\int_{C}\psi_{i}\wedge\overline{\psi_{j}}\hat{\Phi}(\overline{\psi_{i}}\wedge\psi_{j})$
$\hat{\Phi}$ : $A^{2}(C)arrow A^{0}(C)$ $B$ Green $*$
Hodge $*$- 2- $\Omega\in A^{2}(C)$ $d*d \hat{\Phi}(\Omega)=\Omega-(\int_{C}\Omega)B$






$a_{g}$ : $M_{g}arrow \mathbb{R}$ $a_{g}$
$e^{J}$
$\eta$ .2
( 2- ) 1- $e^{A},$ $e^{J}$ $a_{g}$
$e_{1}^{J}$ $e_{1}^{F}:= \int_{fiber}(e^{J})^{2}$
Mumford i ‘’ $e_{1}^{J}-e_{1}^{F}\in A^{2}(M_{g})$ null-cohomologous
$0$
$a_{g}$ , $e_{1}^{J}$ $e_{1}^{F}$
2.
$\frac{-2\sqrt{-1}}{2g(2g+1)}\partial\overline{\partial}a_{g}=\frac{1}{(2g-2)^{2}}(e_{1}^{F}-e_{1}^{J})$ .










[A] S. Ju. Arakelov, Intersection theory of divisors on an arithmetic surface,
Math. USSR Izvestija, 8 (1974) 1167-1180.
[HR] R. Hain and D. Reed, On the Arakelov geometry of moduli space of curves,
J. Diff. Geom., 67 (2004) $195arrow 228$ .
[H] B. Harris, Harmonic volumes, Acta Math., 150 (1983), 91-123.
[Kl] N. Kawazumi, Harmonic Magnus expansion on the universal family of Rie-
mann surfaces, preprint math. GT/0603158.
[K2] –, Johnson’s homomorphisms and the Arakelov-Green function, preprint
arXiv. 0801.4218.
[M] S. Morita, A linear representation of the mapping class group of orientable
surfaces and characteristic classes of surface bundles, in Topology and Te-
ichmuller Spaces, World Scientific, 1996, 159-186.
94
